Many calculation
tools of neutronics for the light water reactors which take a short computing time have been developed(1)(2). FLARE(1) is one of such codes and widely used as a three-dimensional boiling water reactor (BWR) simulator.
Shortness of its calculation time is due to the one-energy-group approximation and effective use of adjustable parameters.
Great success in adopting it to BWRs suggests applicability of its model to a fast breeder reactor (FBR).
It is the purpose of this note to give an algorism in a finite difference form for developing an efficient two-dimensional neutron diffusion code and demonstrate it by applying the obtained algorism to solve the neutronics properties of an actual LMFBR core.
In the calculation, the hexagonal geomety is used in which one mesh point is allocated for each assembly as is shown in Fig. 1 .
where 2: Effective multiplication factor Si:
Number of neutrons produced in assembly i in unit time Ai:
Member of neutrons absorbed in assembly i in unit time lecoi: Infinite multiplication factor of assembly i Hij,:
Probability that neutron produced in assembly i is absorbed in assembly j Albedo of assembly i which is placed at external boundary (see Fig. 1 
Number of external mesh points adjacent to assembly i at external boundary (see Fig. 1 The summations in the denominator and in the first term of the numerator of Eq. ( 2 ) are taken for all assemblies, while the summation (i) in the second term of the numerator is taken for those assemblies allocated at the reactor core boundary.
The quantity Wij is expressed as a linear combination of the diffusion and transport kernels, and is written as
The M= and k8i are provided as follows : 
As shown later, the introduction of ai, with a small value at the core-blanket boundary improves the accuracy of power distribution. Thus, Eq. ( 8 ) is also used for the assemblies placed at the core-blanket boundary with ni=0, although the neutron balance comes to be not reserved there. To distinguish the two-kinds of a" the former is denoted as (a1)i, the latter (a2)i. In carrying out Eq. (2), a2 is of course set at zero. To take into account the effect of neutron leakage in the axial direction, a parameter ß is introduced as the axial albedo. The quantity Si obtained from the above equations is converted into the power output Pi for each assembly as follows : is small as shown in Fig. 3(a) . Proper value of g is in the range of 0.9~1.0, which shows the applicability of the diffusion kernel for the LMFBR considered.
The dependence of the radial power distribution on g and M2CR is shown in Fig. 3(b) . The pattern of the radial power distribution varies significantly with the values of g and M2CR. The desirable value of g is in the range of -0.3~0.2 and M2CR in the range of 130-40,000.
The desirable value of g is approximately -0.3 and M2CR for channels of control rods fully inserted into the core, and g 0.2 and M2CR 10,000 for channels of control rod fully withdrawn, respectively. Figure 4 shows the radial power distribution obtained from the present method, which is compared with that obtained by the six-group CITATION calculation.
The power distribution is in good agreement. The effective multiplication factor keff also agrees within 0.5% in both calculations. and g
